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Introduction & aims   
Individuals with limb amputation fitted with 
conventional socket-suspended prostheses 
often experience socket related discomfort 
leading to a significant decrease in quality of 
life. Most of these concerns can be overcome 
by surgical techniques enabling bone-
anchored prostheses. In this case, the 
prosthesis is attached directly to the residual 
skeleton through a percutaneous implant.[1-6] 
The aim of this study is to present the current 
advances in these surgical techniques 
worldwide with a strong focus on the 
developments in Australia and Queensland.  
 
Methods  
The current advances will be extracted from a 
systematic literature review including 
approximately 40 articles. The outcomes 
measured will include the estimation of the 
population worldwide as well as the 
complications (e.g., infection, loosening, 
fractures, and breakage) and the benefits 
(e.g., functional outcomes, health-related 
quality of life)[1, 5, 7-28]. 
 
Results  
The population of individuals fitted with a 
bone-anchored prosthesis is approximately 
500 worldwide. Publications focusing on 
infection are sparse. However, the rate of 
superficial infection is estimated at 20%. 
Deep infection occurs rarely. Loosening and 
peri-prosthetic fractures are fairly uncommon. 
Breakage of implant parts occurs regularly 
mainly due to fall. All studies reported a 
significant improvement in functional level 
and overall quality of life.  
 
Conclusions  
Several commercial implants are in 
developments in Europe and US. The 
number of procedures is consistently growing 
worldwide. This technique might be primary 
way to fit a prosthesis to young and active 
amputees by 2025. Interestingly, Australia is 
one of the very few countries offering patients 
choices between the two most advanced 
implants either in Melbourne or in Sydney. 
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Exclusion 
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• Smoking
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• Peripheral vascular disease
• Growing skeleton 
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• Lack of compliance
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• Following the rehabilitation protocol
• Acceptance of disability
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Overview - Deep infections
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Development, 2009. 46(3): p. 345-360
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Thompson M. Mechanical analysis of osseointegrated transfemoral implant systems. 2009. Master Thesis. Queen’s 
University Kingston, Ontario, Canada
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Titel RSA and radiographic
Nebergall, A., C. Bragdon, A. Antonellis, J. Kärrholm, R. Brånemark, and H. Malchau, Stable fixation of an 
osseointegated implant system for above-the-knee amputees. Acta Orthopaedica, 2012. 83(2): p. 121-128
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Kang, N.V., C. Pendegrass, L. Marks, and G. Blunn, Osseocutaneous integration of an intraosseous transcutaneous 
amputation prosthesis implant used for reconstruction of a transhumeral amputee: Case report. The Journal of Hand 
Surgery, 2010. 35(7): p. 1130-1134.
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0e2941bc31fb%7D/researcher-announces-plans-for-fda-study-of-osseointegrated-implants
University of Utah - Orthopaedics DepartmentFixation
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Cairns N. The Feasibility of Vibration Analysis as a Technique to Detect Osseointegration of Transfemoral Implants. 
PhD. QUT
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Isaacson, B.M., J.G. Stinstra, R.D. Bloebaum, P.F. Pasquina, and R.S. MacLeod, Establishing multiscale models for 
simulating whole limb estimates of electric fields for osseointegrated implants. IEEE Trans Biomed Eng, 2011. 58(10): 
p. 2991-4.
Electrical field for osseointegration
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http://www.chalmers.se/en/news/Pages/Thought-controlled-prosthesis-is-changing-the-lives-of-amputees.aspx
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Accessible to population with diabetes
Challenges
K. Ziegler-Graham, E. J. MacKenzie, P. L. Ephraim, T. G. Travison, and R. Brookmeyer, "Estimating the prevalence of 
limb loss in the United States: 2005 to 2050," Arch Phys Med Rehabil, vol. 89, pp. 422-9, Mar 2008.
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Pediatric applications
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• Patients have 3 choices of implants
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• Fastest growing population worldwide
OPRA
500 cases
15 years≈
33 cases/year
ILP/OPL
80 cases
2 years≈
40 cases/year
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• State (QLD) looking at fair and 
equitable reimbursement scheme
Support 
government
15K for Otto Bock prosthesis
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